with two possible models of steering control: one coninsight into the control of vehicle heading, suggesting strained by lateral position and steering wheel amplitude that drivers employ a simple policy of "turn and see,"
absence of visual feedback and, in particular, on their ability to regain their original heading. Eight subjects took part in the study, each completing a total of ten visual feedback and once without visual feedback in every trial. The lane change with feedback was intended trials. All had corrected to normal vision and had held their driver's license for at least 2 years. The driving to give the subjects the opportunity to execute the maneuver successfully before each attempt in darkness. simulator consisted of a driver's seat and a consolemounted steering wheel. The steering wheel produced Each trial ended when the subject indicated that they were now pointed straight ahead, along the lane they a return force proportional to its deflection from 0Њ, equivalent to that produced in a small family car. The originally started in. Subjects started the next trial by pressing a button attached to the console. At no time, simulated velocity of the vehicle was held constant at 65 km/h, with subjects being only required to steer. The from the onset of darkness to the start of the next trial, was any visual or other form of information provided to simulated scene was generated by a Silicon Graphics Onyx II computer running at an update rate of 36 Hz, the subjects that might indicate their final position or heading at the end of the trial. which was fast enough to prevent any motion artifacts in the projected image. The scene was projected onto
In the presence of full visual feedback, all subjects had no difficulty producing the biphasic steering movements a semicircular screen 7 m in diameter. Each subject was placed at the center of curvature of the screen, providing required to change lanes successfully. However, in the absence of visual information, subjects showed an ina 180Њ ϫ 50Њ field of view. Before formal experimentation began, subjects were allowed to familiarize themselves crease in the variability of their final heading. Such an increase is in and of itself unsurprising, because one with the simulator until they reported feeling comfortable with the controls. To familiarize the subjects with the would expect small errors to accumulate in the absence of visual information. However, the distribution of final task itself, they were twice shown a recording of a complete trial, driven earlier by one of the investigators. The first experiment revealed a strong correlation besource of this bias is currently unknown. It may be due to handedness (seven of the eight were right-handed), tween direction of lane change and final heading, suggesting that our subjects failed to complete the turning or it may be affected by which side of the road one drives on (Australians drive on the left and therefore maneuver. This is at odds with other studies that demonstrate that subjects can complete the task. As described overtake to the right). These and other possibilities are the subject of further studies. Figure 4B portrays the above, the main difference in experimental technique was that the previous studies provided visual feedback results of experiment 2 broken down by trial. It is clear that, in contrast to experiment 1, the final heading rapidly after completion of the maneuver, and we have argued that this was sufficient to alter the subjects' behavior converges to 0Њ as more experience is accrued. In Figure   Figure 5B, the steering wheel angle profile is reported for a neither exclusively open nor closed loop in nature. More work will be required to establish the precise nature of subject who took part in the second experiment. While the control process, but it appears that the first phase trials 1 and 2 show a weak second steering phase comcan proceed without visual feedback, suggesting that parable to performance by subjects in experiment 1, by the second can too, but that it must first be initiated via trial 3 the second phase is well established. In other a second, brief exposure to visual information. Taken words, only one or two trials suffice to completely alter as a whole, the results suggest that humans rely on a this subject's behavior in the presence of visual feed-"turn and see" approach to steering control, in which back. Note that this makes the results of experiment 2 they steer once and then prepare the next steering all the more striking. Clearly, the subjects in experiment movement on the basis of their new heading. Models of 2 were just as naïve as those in experiment 1 when they steering control that attempt to explain human behavior started. Hence, the first few trials contained the same have, until now, attempted to explain how multiple steersystematic errors, which led to the effect measured in ing movements can be generated in the absence of that experiment. This is a major contributing factor to the visual feedback. By incorporating the results described residual difference in heading measured in experiment 2.
here, the models stand to become both simpler and Unlike the results of experiment 1, the results are now more compact. consistent with those of Godthelp [ 
